Introduction
Ignaz Semmelweis, a Hungarian physician (1818-1865), now regarded as the "father of infection control," first demonstrated that doctors were causing deaths by not washing their hands prior to patient examinations. 1 Cross-infections contribute to unsafe care which is responsible for a great deal of mortality and morbidity globally. 2 It was not until the recognition of the risk associated with the hepatitis B virus (HBV) in 1970s and the human immuno-deficiency virus (HIV) in 1980s, the dental profession embraced the fundamentals of infection control seriously. [3] [4] [5] For several years, immersion of instruments in boiling water was the method of choice for decontamination of instruments. 5 The recommendations, such as the "universal precautions" or "standard precautions" accelerated the widespread use of gloves as barriers by dental professionals. 4 The British Dental Association (BDA) in 1986 and Center for Disease Control (CDC) in the USA in 1987 recommended the universal precautions for the prevention if blood borne infections. A reported case of suspected transmission of HIV from an infected dentist in the UK prompted the use of autoclaves in the UK in 1990. 5 American Dental Association (ADA) in collaboration with the CDC developed guidelines for dental practices in 1993. 6 The CDC updated the guidelines on the infection control measures for dental practice on several occasions and a comprehensive guidance for procedures in dental settings was made available in 2003; which was recommended by the ADA for all dental practices. 6 It is observed that in the field of dentistry, adequate sterilization and disinfection appears to be the most neglected step due to a variety of reasons ranging primarily from lack of concern to finances. However the importance and need for the adequate sterilization in the light of various transmissible diseases and cross-contamination cannot be ignored. 7 The dental professional has a legal and ethical responsibility to prevent infections in patients and staff members and an interest in protecting himself from contracting a disease from a patient 8 Transmission of diseases in a dental setup occurs in various routes like from the patient to the dental team,from the dental worker to the patient, from one patient to another,from dental office to community,from community to patient. 9 In the dental setting, possible modes of transmission in the order of severity are 10 Percutaneous (high risk),Contact (high risk),Inhalation of Aerosols or droplets containing pathogens (moderate risk),Indirect contact through fomites (low risk). Thus the rationale for infection control in dental healthcare system is to "control" iatrogenic, nosocomial infections among patients 11 , and potential occupational exposure of dental health care personnel to disease causing microbes during provision of dental care.
Infection control refers to a comprehensive, systematic program that, when applied prevents the transmission of infectious agents among persons who are in direct or indirect contact with the healthcare environment.The purpose of infection control in dental practice is to prevent the transmission of diseaseproducing agents such as bacteria, viruses and fungi from one patient to another patient, from dental practitioner and dental staff to patients, and from patients to dental practitioner or other dental staff.Infection control focuses on limiting or controlling factors that influence the transmission of infection or that contribute to the spread of microorganisms.
In 1996 CDC (Centre for Disease Control, USA) and the Hospital Infection Control Practise Advisory Committee (HICPAC) introduced Standard Precautions.There are two levels of infection control precautions: 1. Standard precautions which are applied to all patients. 2.Transmission based precautions which are additional to standard precautions for certain "at risk" patient groups.
standard precautions
Standard precautions are the practices and procedures that integrate and expand the elements of universal precautions into a standard of care intended to protect healthcare workers and patients from pathogens that can be spread by blood or any other body fluids (except sweat), regardless of whether they contain blood. This term applies to contact with blood, all body fluids, all body secretions and excretions, non-intact skin, and mucous membranes. The concept of standard precautions has been a cornerstone of dental infection control since the mid-1980s. Encompassing a set of infection control and safety procedures intend to protect against bloodborne disease transmission.For in-patient settings like hospitals, standard precautions expanded the set of infection control procedures required for safe patient care. 
Standard

Medical history
At the patient"s initial appointment, the dentist must obtain a thorough and relevant medical history of the patient. This history must be reviewed and if necessary updated at subsequent visits as appropriate. 11, 12 A complete medical history should always be obtained. Specific questions about lymphadenopathy, recent weight loss, and infections should be included. All positive responses should be followed up. An individual may not be aware of an infectious state, so diagnostic acumen may be required. 
Hand hygiene
Hand hygiene is a general term applying to processes aiming to reduce the number of microorganisms on hands. Hand hygiene is important type of personal hygiene for everyone but is a primary disease prevention procedure for healthcare worker in dentistry and medicine. Transient flora, which colonize the superficial layers of the skin, are easier to remove by routine handwashing. Hand hygiene (e.g., handwashing, hand antisepsis, or surgical hand antisepsis) substantially reduces potential pathogens on the hands and is considered the single most critical measure for reducing the risk of transmitting organisms to patients and health care personnel. Noncompliance with hand hygiene practices is associated with health care associated infections, spread of multiresistant organisms and a major contributor to outbreaks.Persistence, cost per use, supply, possible allergies, compatibility with lotions used are the characteristics that must be considered before using a handwash.Common antimicrobial agents in hand hygiene products include alcohols (ethanol, isopropanol, propanol) ,chlorhexidine digluconate, iodophor, parachlorometaxylenol, triclosan and quarternary ammonium compounds (Table 1) 9 . The preferred method for hand hygiene depends on the type of procedure, the degree of contamination, and the desired persistence of antimicrobial action on the skin (Table 1) 9 . In the recent past, hand sanitizers that are alcohol based with or without other germicides hand sanitizers incorporated in wet-wipes have entered the market. These items are primarily for use when handwashing is impractical or cannot be done (nonavailability of water and antimicrobial handsoap).
Personnel protective equipment:-
 Personnel protective equipment for dental personnel Personal Protective Equipment (PPE) includes the barriers that are used to prevent the exposure to microorganisms escaping from their sources.PPE use is determined by the anticipated exposure to blood or other potentially infectious material (BOPIM) and chemical hazards. Use of "full PPE" (protective eyewear, mask, gown and gloves) is needed when there is a potential for splash or spatter (use of air/water syringe, high speed handpiece and/or scalers), or a potential for exposure to chemicals that can splash/spatter on the face or mucosa. The main use of barriers is to control gross contamination and not prevent spread of every single microbe. PPE commonly used in general dental care are single-use-disposable gloves (sterile or non-sterile), protective eyewear, face-shields, masks, gowns and utility gloves used to protect personnel from blood and body fluids and chemical hazards.
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Gloves
Gloves protect dental team members from direct contact with microorganisms present in patient"s mouth and on contaminated surfaces and chemicals like disinfectants ,dental materials, x-ray developing solutions etc as small cuts and abrasions on hands can act as portal of entry of microbes into the body.Gloving can prevent saliva and blood impaction in these difficult to clean areas and prevent cross contamination to subsequent patients and other team members. Microbes present in blood of dentist can exit body through cuts in skin can cause diseases like hepatitis to patient if gloves are not worn. Gloves may be categorized according to a) Use for patient care-1) Single-use-disposable non-sterile exam gloves, 2) Single-use-disposable sterile surgical gloves, 3)Utility gloves, 4)Over gloves or food handlers gloves b) Material (Fig 1) 11 -1)Latex, 2)Non latex:neoprene,block copolymer.vinyl,N-nitryl
Masks
It is a type of PPE that is worn over the nose and mouth to protect dental health care personnel"s respiratory mucosa from inhaling infectious organisms spread by the aerosol spray of the handpiece or air-water syringe and by accidental splashes or sprays of blood or body fluids. 15 Masks do not confer complete microbiological protection but they do stop potentially contaminated droplet splatter from contaminating the face. A mask should have at least 95 percent filtration efficiency for particles 3 to 5 micrometers (μm) in diameter 10 .The two most common types of masks (Fig 2) 16 are the a)Domeshaped , b) Flat type
Eye protection
It is a type of PPE which is worn to protect the eyes from foreign bodies, aerosolized pathogens such as herpes simplex viruses and Staphylococcus , spatter or debris generated during dental procedures especially during scaling (manual and ultrasonic), the use of rotary instruments, cutting and use of wires and the cleaning of instruments, splattered solutions and caustic chemicals.The two types of protective eyewear (Fig 3) 16 used during patient care are: (1) glasses with protective side shields, (2) clear face shields 16 . A chin-length plastic
Protective clothing
It is the type of PPE that covers personal clothing and skin likely to be soiled with blood, saliva, or other potentially infectious materials. It includes a reusable or disposable gown, laboratory coat, or uniform. It can be : a)long sleeved (Fig 4) 10 , b)short sleeved
Headcap
Hair should be kept back out of the treatment field because they can trap heavy contamination. DHCP should protect their head with a surgical cap when probability of encountering heavy spatter is there e.g. from ultrasonic scaling device.
Footwear
Closed-in, non-slip flat shoes must be worn at all times when in any clinical or laboratory area 17 .
 Personnel protection equipment for patient :
Eye protection 15 , Protective draping 
Personnel immunization
Immunizations substantially reduce the number of dental health care personnels susceptible to infectious diseases, as well as the potential for disease transmission to other staff and patients. Therefore, immunizations are an essential part of infection prevention and control programs (Table 2) 19 . If the clinicians live in endemic areas of Cholera, or travel frequently to endemic areas of Cholera, the clinicians should be vaccinated against cholera. 12 Hepatitis A viral infection immunization is advised but not recommended for those not protected. Rubella and Rubeola must not be given to immunocompromised persons. Booster doses are not required for mumps. If a health care worker who is immunized against polio is exposed to the oral secretions of a patient with active polio, oral polio vaccine (live attenuated virus) or inactivated polio virus vaccine boosters are needed.
Surface barriers
Clinical contact surfaces can be directly contaminated from patient materials either by direct spray or spatter generated during dental procedures or by contact with dental health care personnel"s gloved hands. Surface barriers are a practical and an easy way to contain cross-contamination. Barriers can be sterile or nonsterile depending on whether they are used for a surgical or a non-surgical routine dental care. Barrier protection of surfaces and equipment can prevent contamination of clinical contact surfaces, but is particularly effective for those that are difficult to clean. Barriers include clear plastic wrap, bags, sheets, tubing, and plastic-backed paper or other materials impervious to moisture. Because such coverings can become contaminated, they should be removed and discarded between patients, while DHCP are still gloved. After removing the barrier, the surface should be examined to make sure that it is not become soiled inadvertently. The surface needs to be cleaned and disinfected only if contamination is evident. Otherwise, after removing gloves and performing hand hygiene, DHCP should place clean barriers on these surfaces before the next patient 9,20,21 .
Disinfection
Between clinical sessions all work surfaces including those apparently uncontaminated (outside zoned area), should be thoroughly cleaned and decontaminated with detergent and a suitable viricidal disinfectant. Housekeeping surfaces, such as floors and walls, have a limited risk of disease transmission. Accordingly, these surfaces usually require only periodic cleaning with dilute detergents. If a surface is suspected to have become contaminated with blood, saliva or other bodily fluids, it should be cleaned first by applying a detergent liquid to the surface and physically wiping the area and then disinfected with an appropriate low-level disinfectant (e.g. household bleach diluted 1:50 or accelerated hydrogen peroxide) that will destroy or deactivate all microbes 20 . Patient-care items (dental instruments, devices, and equipment) are (Table 3) 19 . Other than sterilants and disinfectants other chemicals used are: Antiseptic germicides which include active chlorine dioxide germicides ,essential oil compounds, iodinated, compounds , chlorhexidine compounds , cetylpyridium compounds , sanguinarine based compounds and parachlorometaxylenol compounds etc. Different types of disinfection are Thermal disinfection using washer-disinfectors and Chemical disinfection using instrument disinfectants Different types of disinfectants are Immersion disinfectants , Surface disinfectants , Alcohol based disinfectants 11 , Water based disinfectants Disinfectants can be dispensed as foams, alcohol based aerosol sprays, alcohol based pump sprays, water-based pump sprays or towelettes that are saturated with a disinfectant (may be water based or alcohol base).
Instrument reprocessing
Instrument reprocessing is the most important aspect of Dental Infection Control as it deals with items that have the greatest potential for disease transmission during dental care. Any dental instrument that enters the oral cavity is classified as critical or semi critical surfaces as per Spaulding"s Classification and must be sterilized or sterile-single-use disposables should be used.Common methods of in-office sterilization in dentistry are Autoclaving, Chemiclaving and Dry Heat. For items that are heat labile chemical immersion methods using an approved chemical sterilant must be used.
Steps in instrument reprocessing include:- Holding(presoaking)  Cleaning,decontamination  Packaging of instruments -Packaged sterile instruments can be stored for as long as the integrity of the pouch/package is not broken, damaged or affected by moisture after being sterilized and dried.  Methods of sterilization Common methods of sterilization in dentistry are : a) Autoclave or steam under pressure, b) Chemiclave or combination of synergistic chemicals, heat and pressure, c) Dry Heat. Items sterilized by heat are: (a) All hand and orthodontic instruments (b) All burs and bur changers, including contaminated laboratory burs and diamond abrasives (c) All endodontic instruments (d) Air-water syringe tips (e) High-volume evacuator tips (f) Surgical instruments (g)Ultrasonic periodontal scalers and tips (h) Electrosurgery tips (i) Metal impression trays (j) Intra-oral radiographic equipment that can withstand heat sterilization. Autoclave-Autoclaving or sterilization using steam and pressure is by the most common method of sterilization. This is the most reliable process but can be more corrosive than the other methods for instruments that have a high content of carbon steel (especially if packages are not adequately dried). Items such as water (liquids) are sterilized other than regular instrument. Chemiclaving -Chemiclaves use a combination of liquid chemicals (with <15% water) that are introduced into the chamber, heat and pressure for a sterilization cycle. The parameters for sterilization are temperature of 131ºC (270ºF), 20 psi and sterilization time of 30 minutes. Unsaturated chemical-vapor sterilization involves heating a chemical solution of primarily alcohol with 0.23% formaldehyde in a closed pressurized chamber. Dry Heat -Dry heat is another common method of sterilization in dentistry. Although dry heat has the advantages of low operating cost and being noncorrosive, it is a prolonged process and the high temperatures required are not suitable for certain patient-care items and devices Dry-heat sterilizers used in dentistry include static-air 19 and forced-air types.
Sterilization of Unwrapped Instruments
19
An unwrapped cycle (sometimes called flash sterilization) is a method for sterilizing unwrapped patient-care items for immediate use. The time required for unwrapped sterilization cycles depends on the type of sterilizer and the type of item (i.e., porous or nonporous) to be sterilized. Sterilization Monitoring. : Monitoring of sterilization procedures should include a combination of process parameters, including mechanical, chemical, and biological.These parameters evaluate both the sterilizing conditions and the procedure"s effectiveness. Mechanical techniques for monitoring sterilization include assessing cycle time, temperature and pressure by observing the gauges or displays on the sterilizer and noting these parameters for each load. Chemical indicators, internal and external, use sensitive chemicals to assess physical conditions (e.g. time and temperature) during the sterilization process. External indicators applied to the outside of a package (e.g., chemical indicator tape or special markings) change colour rapidly when a specific parameter is reached, and they verify that the package has been exposed to the sterilization process. Internal chemical indicators whether single or multiple parameter should be used inside each package to ensure the sterilizing agent has penetrated Storage of Sterile Instruments : Sterile bagged instruments must be stored in clean dust-free shelves or cabinets.
Dental water unit contamination control
Microbial control of dental treatment water/irrigant contamination is a two pronged issue. Firstly, the dental unit water system should be cleaned and kept free of biofilms and other inorganic contaminants by initially and frequent periodic cleaning/disinfecting the system with a decontaminating agent( Table 4) 11 . Secondly, the water/irrigant used for patient care must be microbe-free, and therefore, the water needs to be filtered, sterile, and distilled/boiled or an EPA registered and FDA approved low-grade antimicrobial added prior to use.After each patient, water and air should be discharged for at least 20 to 30 seconds from any device that is connected to the dental water system and that enters the patient"s mouth. (Such devices include handpieces, ultrasonic scalers, and air/ water syringes 20 . Sterile solutions (e.g., sterile saline or sterile water) should be used as a coolant/irrigation in the performance of oral surgical procedures 16 
Radiographic asepsis
When taking radiographs, the potential to cross-contaminate equipment and environmental surfaces with blood or saliva is high if aseptic technique is not practiced. Although oral and maxillofacial radiology (OMR) procedures fall mainly in the semicritical and non-critical categories of Spaulding's Classification of inanimate objects, many contagious diseases such as infectious mononucleosis and hepatitis-B can possibly be spread by simple contact with saliva. Therefore, whenever a potential for contamination by saliva exists during any OMR procedure, universal precautions must be observed including the use of adequate personal protective equipment (PPE) such as gloves 11 , the proper handling of contaminated materials, and the decontamination of surfaces exposed to saliva or contaminated materials. Care should be taken to avoid placing or removing a lead apron with contaminated gloves. Overgloves should be used or degloving followed by hand hygiene should be done 20 . Manufacturers should be consulted regarding appropriate barrier and disinfection/sterilization procedures for digital radiography sensors, other high-technology intraoral devices, and associated hardware 12, 24 . Protective plastic pouches for radiographic films (Fig 5)   22 
Dental laboratory asepsis
Items that are commonly used in a dental laboratory dentures, partials, impressions, bite registrations) are potential sources of cross-contamination. Dental prostheses or impressions can be contaminated with bacteria, viruses, and fungi. These items should be handled in a manner to prevent exposure to dental team members, patients, and the office environment. Extracted teeth that are to be used in the dental laboratory for shade-matching, in research and in materials testing laboratories, or in the preclinical laboratory for practicing cutting/restorative procedures or for preclinical examination must be decontaminated. Laboratory items (e.g., burs, polishing points, rag wheels, laboratory knives) that have been used on contaminated appliances or prostheses should be heat-sterilized, disinfected between patients, or discarded (disposable products). If manufacturers" instructions are unavailable, heat-stable items should be cleaned, sterilized and disinfected with an EPA-registered hospital disinfectant with low-to intermediate-level activity. (Table 5) 
Asepsis of electronic and other equipments
Lasers-Electrosurgical procedures tend to burn the tissue creating smoke and other possible byproducts .These gases/smoke/plumes contain chemicals like hydrogen cyanide, benzene and formaldehyde, and issue debris, microbes and viruses like Staphylococcus, Corynebacterium, Neisseria, Human papilloma virus and HIV affecting both the dental care providers and the patients . To control risks from electrosurgical and laser plumes dental health care personnel should wear full PPE including well fitting (tight face-fit) high filtration masks, face shields/goggles/protective eyewear, gloves, and fluid resistant gowns. A high volume evacuation system suction as close as possible to the site generating the gases/smoke/plumes must be used to control release of the gases/smoke/plumes into the ambient air and methods of improving air circulation in the clinic should also be used 11, 12, 20 Curing light -Curing light tips are semi-critical pieces of equipment and should be heat sterilized or have an appropriate barrier placed over the tip for each patient which protect the sensitive light-conducting rods from accidental damage or material contamination. 
Infection Control In Dentistry-A Review
Management of dental waste
Biomedical waste is classified as hazardous waste and must not be disposed with regular garbage.In general, all biomedical waste must be stored in colour-coded containers that are marked with the universal biohazard symbol and released to an approved biomedical waste carrier for disposal.Biomedical waste can be further divided into Anatomical and Non-anatomical waste.With respect to dentistry waste material is classified as Regulated waste and Non-regulated waste
Management of needles and sharps
Inoculation injuries are the most likely route for transmission of blood borne viral infections in dentistry 25 . An exposure that might place health care staff at risk for HBV, HCV, or HIV infection may be a percutaneous injury (e.g., a needle stick or cut with a sharp object) or contact of mucous membrane or non intact skin e.g., (exposed skin that is chapped, abraded, or afflicted with dermatitis) with blood, tissue, or other body fluids that are potentially infectious. Measures to prevent needlestick injuries include avoiding resheathing of needles if possible, by using safe needle system and using single-hand resheathing of needles (Bayonet Technique) or using artery forceps, avoiding handling sharp instruments by the working end etc.
Ttransmission based precautions
For patients who present diseases that are transmitted through airborne, droplet, or contact transmission, standard precautions should be coupled with expanded or transmission-based precautions (Table  6) 16
work restrictions for dental health care personnel
DHCP should be responsible for monitoring their own health status. If dental health care personnels have acute or chronic medical conditions rendering them susceptible to opportunistic infection, it should be discussed with their personal physicians whether the condition can affect their ability to safely perform their duties. Under certain circumstances, dental health care personnel should be excluded from work health-care facility managers from work or patient contact to prevent further transmission of infection. Decisions concerning work restrictions are based on the mode of transmission and the period of infectivity of the disease. (Table 7) 
management of exposure to blood and body fluids
Postexposure management is important to prevent infection after an occupational exposure to blood. During dental procedures, saliva is predictably contaminated with blood . Even when blood is not visible, it can still be present in limited quantities and therefore is considered a potentially infectious material. Any occupational exposure incident to blood or OPIM, including saliva, regardless of whether blood is visible, in dental settings should be evaluated by dental health care personnel 19 .
1.2.3evaluation of infection control program
The goal of a dental infection-control program is to provide a safe working environment that will reduce the risk of healthcare associated infections among patients and occupational exposures among dental health care personnel. Effective program evaluation is a systematic way to ensure procedures are useful, feasible, ethical, and accurate 19 . Program evaluation is an essential organizational practice, however, such evaluation is not practiced consistently across program areas, nor is it sufficiently well-integrated into the dayto-day management of the majority of programs. (Table 8) 
infection control considerations in dental office design
In the dental operatory, environmental surfaces (i.e., a surface or equipment that does not contact patients directly) can become contaminated during patient care. Certain surfaces, especially ones touched frequently (e.g., light handles, unit switches, and drawer knobs) can serve as reservoirs of microbial contamination, although they have not been associated directly with transmission of infection to either DHCP or patients. Although hand hygiene is key to minimizing the transfer of these micro organisms, barrier protection or cleaning and disinfecting of the environmental surfaces also protects against health care associated infections. Strategies for cleaning and disinfecting surfaces in patient-care areas should consider the 1) potential for direct The OSHA (Occupational Safety and Health Administration) in USA has summarized the following regulations for infection control in a dental practice 27 . Immunization to the employees within 10 days of employment especially Hepatitis B vaccination. Universal precautions must be observed to prevent contact with blood and other potentially infectious materials. Saliva is considered to be a blood contaminated body fluid in relation to dental treatment. Implementation of engineering controls to reduce production of contaminated spatter, mists and aerosols. Work practice control precautions to minimize splashing, spatter or contact of bare hands with contaminated surfaces. Provision of facilities and instructions for washing hands after removing gloves and for washing skin immediately or as soon as feasible after contact with blood or potentially infectious materials. Safe handling of needles and other sharp instruments. Encouragement of use of disposable or single use needles, wires, carpules and sharps as close to the place of use as possible. These must be disposed as soon as feasible in hard walled leak proof containers that are closable. The containers must bear a biohazard label. Teeth must be discarded into sharps containers. Contaminated reusable sharp instruments must not be stored or processed in a manner that requires the employees to use their hands. Prohibit eating, drinking, storage of food and handling contact lenses etc. in contaminated environments. Provision of personal protective items (like gloves, gowns etc) for staff including instructions for its usage. The staff should correctly use and discard or reuse the personal protective items. Soon after treatment, the house keeping requirements should be attended to, like the cleaning of floors and sinks that may be subjected to contamination. Provision of written schedule for cleaning must be made. Provision of laundering of protective garments used for universal precautions by the staff Exclude from duty Exclude from duty Until 9 days after onset of parotitis From twelfth day after first exposure through twenty-sixth day after last exposure, or until 9 days after onset of parotitis 
II. Tables
III. Conclusion
The science of dentistry has changed for the better in the past century and more so in recent years. Microorganisms are ubiquitous since they cause contamination, infection and decay, it becomes necessary to remove or destroy them from materials or from areas. This is the objective of infection control. All health care workers are frequently exposed to life threatening micro organisms.Concerns about the possible spread of blood-borne diseases, and the impact of emerging, highly contagious respiratory and other illnesses, require practitioners to establish, evaluate, continually update and monitor their infection prevention and control strategies and protocols. The purpose of infection control in a dental surgery is to prevent the transmission of disease-producing micro-organisms such as bacteria, viruses and fungi from one patient to another patient, from dental care provider to patient, and from patient to dental care provider or other dental staff. In addition to professional obligations, dentists also have an ethical duty to maintain a safe and healthy office environment for both patients and staff, and to adhere to all rules and regulations related to the operation of a dental practice, including workplace health and safety and environmental protection.The risk of infection as a result of a dental procedure is extremely low, but it represents an important patient safety consideration. By understanding how diseases are transmitted, and applying infection prevention and control principles (IPAC), OHCWs can develop strategies to interrupt the transmission of micro-organisms among patients and OHCWs, and from dental instruments, handpieces, devices and equipment
